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WRUVLRQ >@ ,Q WKLVSDSHU WKH WKHRU\RIVKRUW WKLQZDOOHGEHDPVRIRSHQVHFWLRQVXEMHFWHG WR WHQVLRQEHQGLQJDQG
WRUVLRQZLWKLQIOXHQFHRIVKHDUZKHQWKH6DLQW9HQDQWFRPSRQHQWPD\EHQHJOHFWHGZLOOEHDSSOLHGLQWKHDQDO\VLV
RI VKRUW VWHHO WKLQZDOOHG FROXPQV RI RSHQ ELV\PPHWULFDO FURVVVHFWLRQV VXEMHFWHG WR HFFHQWULF D[LDO ORDGV $
FRPSDULVRQZLWKWKHILQLWHHOHPHQWDQDO\VLVZLOOEHSURYLGHG
6WUHVVHVDQG'LVSODFHPHQWV
2.1. Stresses and Internal Force Components  
7KHQRUPDODQGVKHDUVWUHVVHVRIWKLQZDOOHGFROXPQVZLWKRSHQVHFWLRQLQWKHFDVHRIHFFHQWULFORDGVDUHJLYHQDV
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2.2. Internal Force Components and Displacements 
7KHLQWHUQDOIRUFHFRPSRQHQWVFDQEHH[SUHVVHGE\WKHGLVSODFHPHQWVDVIROORZV
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2.3. Eccentric Load 
,WLVDVVXPHGWKDWWKHFROXPQLVORDGHGE\DQD[LDOIRUFHFDWWKHHQGRIDQDUELWUDU\ULJLGFRQVROHLQWKHFURVV
VHFWLRQSODQHDWFROXPQHQG)LJD7KHIRUFHFFDQEHUHGXFHGWRWKHFURVVVHFWLRQPLGGOHOLQHSRLQW.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B1* = FxȦ.´ = - F (-y. – h/2DQG
B2* =Myy. = -My. = -F(z. – h/2)y.ZKHUHȦ.LVWKHSULQFLSDOVHFWRULDOFRRUGLQDWHIRUWKHSULQFLSDOSROH3DQGWKH
VWDUWLQJSRLQW0+HQFHWKHWRWDOFRQFHQWUDWHGELPRPHQWLV
   . . . . B B B F y h z h y Fw   ª º         ¬ ¼                                                                                  
ZKHUHȦ.LVWKHVHFWRULDOFRRUGLQDWHRIWKHSRLQW.)LJF,WLVDVVXPHGWKDWFRQVROHKDVQRLQIOXHQFHRQWKHGHILQLWLRQ
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2.4. Method of Initial Parameters 
7KHFRPSRQHQWRILQWHUQDOIRUFHVDQGGLVSODFHPHQWVFDQEHSUHVHQWHGE\WKHPHWKRGRILQLWLDOSDUDPHWHUV>@
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2.5. Geometrical Properties 
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)LJ*HRPHWULFDOSURSHUWLHVRIDVLPSOHELV\PPHWULFDOFURVVVHFWLRQ
5HVXOWVDQG'LVFXVVLRQV
7KHFROXPQVZLWKIROORZLQJSURSHUWLHVDUHDQDO\VHGl PPb h PPt t PPy. 
PPz. PPE *3Dȣ țy țz țȦ 6OHQGHUQHVVIRUlh LVȜ ZKLFKLV
EHORZWKHOLPLWVOHQGHUQHVVȜ>@7KHHQGRIWKHFROXPQLVORDGHGE\WKHHTXLYDOHQWGLVWULEXWHGORDGV)LJ
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7KHILQLWHHOHPHQWDQDO\VLVLVSHUIRUPHGXVLQJVRIWZDUHSDFNDJH$',1$'PRGHORIFROXPQLVPHVKHGZLWK
QRGHGTXDGULODWHUDOVKHOOILQLWHHOHPHQWVRIHTXDOVL]HPP$WFODPSHGHQGDOO'2)DUHUHVWUDLQHGZKLOHDWVLPSO\
VXSSRUWHG HQG WUDQVODWLRQ LQ xGLUHFWLRQ DQG URWDWLRQ DERXW y DQG zGLUHFWLRQV DUH DOORZHG 7KH ORDGV DW VLPSO\
VXSSRUWHGHQGDUHGHILQHGDVOLQHORDGVDFFRUGLQJWRWKH(TVDQGDQG)LJXVLQJIRUFHF N1









)LJ1RUPDOVWUHVVFRPSRQHQWVDWWKHHQGRIWKHFROXPQ
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)LJ'LVWULEXWLRQVRIWKHQRUPDOVWUHVVHVDQGWRWDOGLVSODFHPHQWV

7KH UHVXOWV REWDLQHG E\ WKH SUHVHQWHG VROXWLRQ 7%76 FODVVLFDO9ODVRY
V VROXWLRQ DQG ILQLWH HOHPHQW DQDO\VLV
)(0IRUWKHORQJLWXGLQDOOLQHGHILQHGE\FRRUGLQDWHVy PPDQGz PPDUHVKRZQLQ)LJ
&RQFOXVLRQV
$ VLPSOH DQDO\WLFDO VROXWLRQ IRU WKH VWUHVVHV DQG GLVSODFHPHQWV RI VKRUW WKLQZDOOHG FROXPQV RI RSHQ VHFWLRQ
VXEMHFWHGWRHFFHQWULFORDGVLVJLYHQ,WLVVKRZQWKDWWKHVKHDULQIOXHQFHRQWKHEHQGLQJDQGWRUVLRQLVVLJQLILFDQWDQG
PXVWEHWDNHQLQWRDFFRXQW7KHVROXWLRQLVYHULILHGE\WKHILQLWHHOHPHQWPHWKRGXVLQJWKHVKHOOHOHPHQWV$ZHOO
DJUHHPHQWLVREWDLQHGHYHQIRUH[WUHPHO\VKRUWFROXPQV7KHQRUPDOVWUHVVHVDWWKHFODPSHGHQGE\SUHVHQWHGWKHRU\
DQG)(0DUHFRQVLGHUDEO\ORZHUZLWKUHVSHFWWRWKHFODVVLFDOEHQGLQJWKHRULHVIRUlh WKHREWDLQHGQRUPDOVWUHVVHV
DUHVLJQLILFDQWO\UHGXFHGDOPRVWWRWKHYDOXHRI]HUR
5HIHUHQFHV
>@%ULWLVK6WDQGDUGV,QVWLWXWLRQ%63DUW6WUXFWXUDOXVHRIVWHHOZRUNLQEXLOGLQJ%ULWLVK6WDQGDUGV,QVWLWXWLRQ/RQGRQ
>@(O)DWPL51RQXQLIRUPZDUSLQJLQFOXGLQJWKHHIIHFWVRIWRUVLRQDQGVKHDUIRUFHV3DUWL$JHQHUDOEHDPWKHRU\,QWHUQDWLRQDOMRXUQDO
RI6ROLGVDQGVWUXFWXUHV
>@.LP1.LP0([DFWG\QDPLFVWDWLFVVWLIIQHVVPDWULFHVRIQRQV\PPHWULFEHDPVFRQVLGHULQJFRXSOHGVKHDUGHIRUPDWLRQHIIHFW
7KLQ:DOOHGVWUXFWXUHV
>@3DYD]]D57RUVLRQRIWKLQZDOOHGEHDPVRIRSHQFURVVVHFWLRQZLWKLQIOXHQFHRIVKHDU,QWHUQDWLRQDO-RXUQDORI0HFKDQLFDO6FLHQFHV

>@3DYD]]D5,QWURGXFWLRQWRWKHDQDO\VLVRIWKLQZDOOHGEHDPV.LJHQ&URDWLDS
>@3DYD]]D5HWDO7RUVLRQRIWKLQZDOOHGEHDPVRIV\PPHWULFDORSHQFURVVVHFWLRQVZLWKLQIOXHQFHRIVKHDU7UDQVDFWLRQVRI
)$0(1$
>@7VLSLUDV9-6DSRXQW]DNLV(-%DUVXQGHUQRQXQLIRUPWRUVLRQ±$SSOLFDWLRQWRVWHHOEDUVDVVHVVPHQWRI(&JXLGHOLQHV(QJLQHHULQJ
6WUXFWXUHV
>@9ODVRY9=7KLQZDOOHGHODVWLFEHDPV,VUDHO3URJUDPIRU6FLHQWLILF7UDQVODWLRQ/WG-HUXVDOHP

